Objective. To analyze the evolution and determinants of income-related inequalities in the Brazilian health system between 1998 and 2008.
Since inception of the Brazilian Unified Health System (SUS) at the end of the 1980s, efforts have been made to ensure an inclusive public health system model based on decentralization to attain democratization and promote accountability. A number of investments and implementation plans have been introduced to decentralize management of health services to state and municipal levels, to afford local governments more power and resources, to provide better care, and to promote universal and equal access to health services (1) (2) (3) (4) .
A trend toward improving the health status of the population and providing better access to health services has been noted in the literature (5) (6) (7) . Yet, health gains have not been equal for all Brazilians and the gap between health status and utilization of health services by the poor and the rich remains wide. Results from a study conducted in 2001, using a methodologic approach similar to the one proposed here, suggested that health care use is disproportionally distributed according to health needs, benefiting those who are in the highest income quintiles. In other words, given their health needs, those in the lowest income quintiles of the population use health care services less than expected when compared with those in the highest quintiles (8) . these results indicate the existence of important socioeconomic barriers to access and utilization of heath care, which continues to be a challenge to the health system, despite its universalism (4, 6) .
Monitoring the magnitude and trends of income-related inequality in health status and utilization of health services, while examining possible determinants of such inequality, is crucial to inform existing health policies intended to promote equity and to eliminate persistent and unfair health and health care differentials among population groups. Implementation of public policies to address gaps in the health system is an important path toward achieving equity goals but not an end in itself. to ensure that these goals are achieved and policies are adjusted when needed, it is necessary to monitor and evaluate results associated with these policies and health system characteristics relevant to these goals.
Improving the availability of evidence that can inform these processes and identify trends and areas of improvement will greatly contribute to effective planning and policy making. this study aims to analyze the evolution of income-related inequalities in health status and health care utilization of the population from 1998 to 2008 and their determinants, using survey data representative at a national level to measure the magnitude and examine the direction of equity.
A milestone in conceptualization of the Brazilian health system was the Eloy Chaves law of 1923, which regulated existing retirement and pension funds and provided health services to beneficiaries and their dependents through employment benefits. the provision of health services remained mostly privately funded and fragmented through the 1930s, despite the merging of individual funds into several retirement and pension institutes. Creation of the Ministry of Health in the 1950s was not able to solve the remarkable disconnect between the national health system priorities and population health needs in the country (1, (9) (10) (11) .
the national health system established during the military government was characterized by the creation, in 1966, of the national Social Security Institute, a public institution that centralized pensions and social security funds to finance private medical services for formal urban workers. During the 1970s, the payment of private health services by the government through fee for services became a significant source of corruption (9) . the proposal for major changes in health policies arose, strongly suggesting reforms in the health system and implementation of universal health care.
the mid-1980s gave way to a redemocratization process in the country, but no significant changes occurred in the health system until an amendment was added to the Brazilian Constitution in 1988, which created the SUS and defined health as citizens' right and government's duty, guaranteed by social and economic policies to reduce the risk of disease and to support universal and equal access to health services that promote, protect, and recover health (1, 11) .
Before implementation of the SUS, the responsibilities ascribed to the Ministry of Health were strictly related to activities that promote health and prevent disease in the population, such as vaccination campaigns and medical and hospital care for a few diseases, serving mostly the very poor and those without access to health care through the national Social Security Institute (9, 11) . the diseaseoriented medical care model at that time explains the near absence of preventive care in the service delivery system. today, the Brazilian health system consists of a public and a private health system, which are intertwined and complex. Health services are provided through the SUS and are free at the point of service; private services are provided through private providers to those with private insurance, which is usually employment based or privately financed. to complement its services, the SUS contracts health services from private providers to deliver publicly financed health services to the population. the SUS, in principle, provides universal access to health care to the entire population, including primary, secondary, and tertiary care; dental health services; prescription drugs; and diagnostic and therapeutic services. Management and administration of the SUS is shared at the federal, state, and municipal levels, according to the decentralization processes. the SUS is supported by community participation in its organization and management and is regulated by a set of laws and operational norms established to create a funding structure and obligations for the system at the federal, state, and municipal levels based on a decentralization model and performance-based incentives (12) (13) (14) .
Because of inadequate infrastructure, shortage of specialized human resources, and funding differences among the Brazilian regions that existed for decades before the SUS was implemented, the decentralization process has been unable to reduce major disparities in the supply and quality of health care provided to the population. these regional disparities continue to pose a challenge to management of the system and delivery of services (2, (15) (16) (17) .
there has been a generalized increase in private insurance coverage during the past three decades (18) . Approximately 76% of the population receives publicly financed health services exclusively through the SUS, which also provides public services to those covered by private insurance, especially for complex and costly procedures. About 24% of the population is covered by private insurance through an employer or self-coverage. Distribution of private insurance coverage is uneven, with 60% concentrated in the southeastern region, the richest in the country (7) . Approximately 83% of Brazilian households in the highest per capita group (earning more than five times the minimum wage 4 ) is covered by private health insurance, while private coverage for households in the lowest income group (earning one-quarter of the minimum wage) is only 2.3% (19) . Census and may be extended to represent the population by using expansion factors. these samples were collected in a three-stage probabilistic sampling process: municipalities, census sectors, and household samples. For each year of the PnAD data collection, the sample varies according to the expansion factors applied (strata, sample weight, and cluster) and the legal definition of urban and rural settings, both of which are based on the previous demographic census (20) .
MATERIALS AND METHODS
With regard to the health module, changes in data collection related to chronic diseases from 1998 and the following surveys were introduced. In 1998, the survey requested information on chronic diseases reported by individuals, including or not including those conditions diagnosed by a health professional. For the 2003 and 2008 surveys, the question was changed to include only chronic conditions reported by individuals as those diagnosed by a health professional. this change in the survey question for chronic diseases compromised the comparability of this variable between 1998 and the following years, since the patterns of response from the poorest and richest quintiles have also changed, probably because of differential access to health care services in these groups. therefore, chronic disease is analyzed in the study but is not included as a health care need variable for measuring inequity in health care utilization.
the 1998 PnAD database includes information from 344 975 individuals in 90 913 households, while the 2003 and 2008 PnAD databases include information from 384 834 and 391 868 individuals in 107 846 and 118 138 households, respectively (20) . As described in table 1, variables selected from all three databases for the analysis of equity include age, sex, race, educational attainment, activity status, household income, number of household residents, family type, area and region of residence, health insurance coverage, self-assessed health status, physical limitations, chronic diseases, probability and number of physician visits, probability of dentist visits, probability of hospitalization, and number of inpatient days.
Household data were merged into the individual database for each period analyzed, and key matching variables were used. All variables with missing values expressed numerically were recoded into missing data. Household income was converted into household income per capita in adult equivalents, as explained in the introductory methodologic article in this issue. In order to avoid problems with analysis and to improve comparability among countries, which collect data on different age groups, only data from those 18 years of age or older were used.
RESULTS
For each health status and health services utilization variable studied, the quintile distribution, concentration curve, and concentration index are presented. Analysis of the PnAD databases and variables in table 2 confirms demographic trends described in the literature that the population is getting older, is better educated, and is enjoying higher rates of employment (21) .
In terms of health status, as noted in table 3, individuals from lower income quintiles in general reported worse health status and severe physical difficulties more frequently than higher in- Differences in the probability and intensity of use of physician visits, inpatient days, and probability of dentist visits among individuals from diverse socioeconomic groups decreased slowly over the period analyzed. Concentration curves for health care utilization in 1998, 2003, and 2008 illustrate this decline (see supplementary material). All utilization variables except the probability of hospitalization show a pro-rich distribution curve below the equality line. the curve for probability of hospitalization is very close to the equality line for most of the distribution and crosses the equality line for all years. (table 4) , indicating historic changes related to a reduction in income-related inequalities in the utilization of health care services over time, specifically for probability of physician visits (0.072, 0.065, and 0.052), total number of physician visits (0.120, 0.103, and 0.087), and probability of dentist visits (0.227, 0.199, and 0.159). the horizontal indices for inpatient days and probability of hospitalization were not statistically significant for the three years studied. All other horizontal index utilization variables were statistically significant as well as their difference over time (see table 4 ). Figure 1 presents the results of decomposition analysis for all statistically significant utilization variables. Decomposition revealed the major determinants of income-related inequality (horizontal index) in health care utilization to be private health insurance, household income, and education attainment in general. Private health insurance coverage was the major determinant of inequity for probability and intensity of physician visits, followed by income and education. In the case of probability of dentist visits, major contributors were income and education, followed by private health insurance coverage. Region of the country and area of residence also contributed to inequity in utilization of health care, especially for physician visits. this situation is probably due to the infrastructure differences between regions and urban and rural areas, as hypothesized. Models testing the influence of states within each region as determinants of income-related inequality in health care utilization did not show a significant difference. (table 4) are not statistically significant for all years studied, which limits the interpretation of trends in terms of equity over time for these variables. Quintile distributions of chronic illness show an increase in the first three quintiles and a decrease in the fourth and fifth quintiles from 2003 to 2008. these results are supported by pro-rich concentration indices for chronic illness for both years, although the trend between 2003 and 2008 is not clear given that the difference between these two years is not statistically significant.
A positive trend is observed in reference to equity in utilization of health services from 1998 to 2008, probably due to consolidation of the public universal health system, which seems to have reached a degree of maturity after two decades of implementation . the observed decline in income-related inequalities for medical and dental services may have been influenced by improved access to these services for the population, mostly the poor, through public programs such as the Community Health Agents Program and the Family Health Program. these programs have been implemented in most municipalities and seek to promote enhanced access to health care, promoting better life conditions and the use of preventive care in the population. From 1994 to 2002, the country witnessed an aggressive expansion in coverage for the Community Health Agents Program and the Family Health Program, reaching 53% and 34% of the population, respectively. Coverage in these programs continued to grow from 2002 and 2008 but at a much reduced rate, with population coverage reaching 61% and 49%, respectively. this expansion was inversely related to infant mortality rates in the country, which declined from 34 per 1 000 live births in 1994 to 16 per 1 000 in 2006 (19) .
Findings reported in this study are supported by evidence from other studies in the literature (5, 22, 23) . Although the evidence here suggests that incomerelated inequalities in utilization of medical and dental services are slowly declining in the country, these inequalities remain significant. In other words, the gap between the rich and poor is still large, with the poor reporting lower health status and more health problems than the rich and yet utilizing fewer health services. Given the universality of the Brazilian health system, it may be mistakenly suggested that individuals' behavior toward health care may contribute to the existing inequity. nevertheless, an individual's behavior is closely linked to characteristics of the health system such as quality, supply, and distribution of services (24) . Considering that access problems are actually mentioned by the population as a barrier to enrolling in social protection programs, an individual's behavior toward health care utilization does not seem to be the most plausible explanation for the existing gap (25, 26) .
the results of this study also shed some light on the conditions underlying the promotion of pseudo-universal access to health care. Approximately 75% of the population relies solely on the public health system, while only 25% of the population (those in higher income strata) has private health insurance coverage. this scenario illustrates the level of segmentation of the Brazilian health system, which contributes to income-related inequality in health and health care utilization. Inequalities in the supply and utilization of health services benefiting the rich and those with private insurance have been confirmed by other studies (22, 27) .
this study presents important limitations that should be noted, including the use of self-reported information, specifically for health outcomes and health care utilization measures; changes introduced in the survey question for chronic diseases, which made comparison over time difficult; and lack of variables to assess quality of health care, which affect access and utilization of health care services. Self-reported health measures are themselves determined by health care utilization. therefore, individuals with low levels of utilization are less likely to report health conditions that otherwise would be diagnosed, such as chronic diseases. Some bias may also exist due to differences in the actual and reported health status of individuals, which are influenced by different expectations for health, different cognitive processes, variations among socioeconomic groups, variations in cultural or gender norms, knowledge and information, or any other factor that may influence respondents' perceptions and understanding of their health problems (28) . While the survey provides a wealth of information on personal and household characteristics, it was not designed primarily to test equity in health and health care. the available data and the methods used for this study are limited to information on differences in quantities of health care utilization; therefore, the quality or appropriateness of health care cannot be assessed. Given the importance of health care quality to access and utilization of health services, dimensions ascribed to health care quality should be investigated. Regrettably, PnAD does not include sufficient quality measures to make such an assessment.
Despite these potential biases, the use of a very large sample size in this study provides high-precision estimates. In addition, these results are to be interpreted as a single dimension of socioeconomic inequalities in health and utilization of health care. Other methods should be used to complement and support these findings.
From a health policy perspective, this study provides important evidence of the direction of equity in the Brazilian health system over the 1998-2008 period, which can guide decision-making processes for the expansion and modification of policies and programs that have the potential to further reduce the still large income-related inequalities in health and health care utilization in the country. While the public health system seems to have had a positive impact on equity in health and health care since its creation, much remains to be done to ensure the ideal of universal access to health care.
to improve the evidence on equity and universality of the Brazilian health system, the results presented here should be complemented by studies on health care quality, health systems financing, outof-pocket expenditures, and catastrophic expenditures of Brazilian households.
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Objetivos. Analizar la evolución y los determinantes de las desigualdades relacionadas con los ingresos en el sistema de salud brasileño entre 1998 y 2008. Métodos. Se utilizaron los datos de la Encuesta nacional de Hogares de 1998, 2003 y 2008. la salud se midió según el estado de salud autoevaluado, las limitaciones físicas y las enfermedades crónicas. las hospitalizaciones y las consultas médicas y odontológicas se usaron como medición indirecta de la utilización de la atención sanitaria, y los ingresos para estimar el nivel socioeconómico. los índices de concentración para todas las variables dependientes se calcularon antes y después de su estandarización. Se empleó análisis de descomposición para identificar los principales determinantes de desigualdad en la utilización de la atención sanitaria. Resultados. En los tres períodos analizados, las personas con menor nivel socioeconómico informaron un peor estado de salud, mientras que las de mayor nivel informaron más enfermedades crónicas y tuvieron una mayor utilización de la atención sanitaria (servicios médicos y odontológicos). A pesar de esto, la desigualdad en la utilización de la atención sanitaria relacionada con los ingresos ha ido disminuyendo. El seguro de salud privado, la educación y los ingresos son los principales factores que contribuyen a las desigualdades identificadas. Conclusiones. las desigualdades en la utilización de los servicios médicos y odontológicos relacionadas con los ingresos han disminuido gradualmente en Brasil. Esta disminución se asoció con la aplicación en el país de políticas y programas que favorecen la equidad, como el Programa de Agentes de Salud Comunitarios y el Programa de Salud Familiar.
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